Substance P-, calcitonin gene-related peptide- and C-flanking peptide of neuropeptide Y-immunoreactive fibres are present in normal synovium but depleted in patients with rheumatoid arthritis.
By means of antisera to cytoplasmic components of nerve fibres and neuropeptides which are known to be present in sensory or sympathetic nerves we have examined the distribution of both total and different types of nerve fibres in normal and inflamed human synovial tissue. Samples of synovia were obtained at surgery from five normal and five rheumatoid patients (age range 10-77 years). In order to map the overall neural innervation of the synovium, antiserum to the general neuronal marker protein gene product 9.5 was employed. Substance P and calcitonin gene-related peptide antisera were employed to identify sensory fibres and antisera to the C-flanking peptide of neuropeptide Y to distinguish sympathetic nerves. In normal synovium protein gene product 9.5-immunoreactive fibres were numerous, in particular, the vasculature was densely innervated. Free protein gene product 9.5-immunoreactive fibres were less numerous but were present in all synovia examined, and in many cases these extended to the intimal layer. Neuropeptide immunostaining was predominantly found in perivascular networks. Fibres immunoreactive for the C-flanking peptide of neuropeptide Y were exclusively located around blood vessels whereas free fibres were immunoreactive for substance P or calcitonin gene-related peptide. As with free protein gene product 9.5-immunoreactive fibres, fibres expressing substance P or calcitonin gene-related peptide immunoreactivity were often seen in the intimal cell layer. In rheumatoid arthritis a similar innervation to that seen in normal synovium was apparent in the deep tissue but fibres immunoreactive for protein gene product 9.5, the C-flanking peptide of neuropeptide Y, substance P or calcitonin gene-related peptide were not visible in the more superficial tissues or the intimal cell layer. In addition, immunostaining of neuropeptides in the deep tissue was weaker in the diseased tissues than in normal controls. The data unequivocally demonstrate that synovial tissues are richly innervated and confirm the presence of both sensory and sympathetic nerves. The absence of nerves which innervate the superficial synovium in rheumatoid arthritis might suggest that there is increased release of substance P, calcitonin gene-related peptide and the C-flanking peptide of neuropeptide Y, reducing the stores in the nerves to levels below that detectable by immunocytochemistry. However, since protein gene product 9.5-immunoreactive nerves were not seen in the inflamed tissue it is probable that synovial growth outflanks neural growth and consequently as the disease progresses neural structures become restricted to deeper tissues.(ABSTRACT TRUNCATED AT 400 WORDS)